ZHE THERY OF FIXATION
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Fixation 1e a process which converts a blological entity in the form of
living tissue to a dead mase of proteins,fats,cellulose,minerasls,etc,, with the
fond hope that the morphology of this dead mass corresponds fairly closely to that
of the living material, This presumptive hope i1s valid in those cases where it heas
been possible to compare the morphology of fixed material with that of the living.
This comparison can only rarely be made at all, end then only with extreme difficuk
ty, for available methods of microscopic and phiycco-chemical analysis are so crude
that close studies can not ordinarily be made without the rapidly ensunng death of
the living material.

Chemically considered, fixation is mostly an irreversible coagulation and
denaturation of proteinaceous material, To the blologlsts' regret, the orgenic
chemists have really established very little about the chemical chenges that con-
stitute coagulation.Indeed,until a much clearer picture than we now have 1s made
avelilable on these chemlcal precesses, most discussion on the chemistry of fixation,
and therefore 1te theoretical basis, is worse than academlc,I have,however,attemptd
to stumble In the direction of & few vague hypotheses on the basls of such meagre
information as 1is now aveilable, However it might be sald thet the work I have dome
has raised far more questions than it has settled, The only theoretical basis on
vhich any chemical-fixation work can be analyzed is on that of the reactions of
proteins, .
Zirkle (1928, et.seq.,) hes probebly done the most importent recent work
on fixation, Ee has shown (1028 '29) that the fixation imeges, which are the ap-
pesrances exhiblted by steained,mounted sections fixed in & psrticular amnner, vary
according to the pH of the fixative solution when e whole series of metallic chro-
mates are used for fixatives, When the fixative pH is below a point thet is ep-
proximately 4.4, & so-called ecid imege 1s produced. In this case,the cytoplasm of
the cell (Zea root-tips, Iron-hemstoxylin stain were used) 1s disrunted to give
e gtringy or reticular eppearance to the truly hmmogeneous living cytoplesn In
which distinct vacuoles are erxbedded, In contrast with itle false picture thnt is
glven to the cytoplasm, the components o7 the nucleus 2nd 1%s Cerivatives ls rro-
bebly the truest thet can be obtsined. Chromnsomesgpindle fibers,nucleoll,and the
nucleer reticulum are fixed in such a way that subsequent staini n: glves h*mh con-
trast and that study of these elements 1s alded;furthermore,there 18 = felirly aceu-
rate preservtalon of these elements as shown by comperison w*th living material,A
controversy stlll exists over the s?indle fibers,which is not quite settled.Tn the
cytoplasm,however, mitochondrie ®re dlssolved out,

On the other hend,a basis fixetion,where the pH is sbove L.k, gives the
following image: Cytoplasm i1s accurately fixed as an homogeneous substratum in
which vacuoles,with distinct bounding membranes, and mlitochondria, are dispersed.
In the nucleus however, the chrometic reticulum has disanpesred, and is rerplaced



by o homogeneous mege,vwhich Zirkle Zefidnes sg fized 'kerpclyymh, In contrazct o 2
fikeé reticulum,which frequently shrinks from the nusleclus to lesve an emty wleoc
or 'halo', the karyloymrh is 2l In direect contact with the mweleolue,Thyomosomes
cre only faintly ‘*st-ncu"sh?blc and then only in metarkese tletes, Tronhooes ond
telorheses are Indistinguishable,

This cone wﬂtion of ecld and beslic fixetion cen be extended to other T
and mixtureg, Chart I Ig 2 sumary of Zirkee's df&ta -n = large veriety of shemicels,
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1. Thie 1s en anamoloue case, The nucleoll were fixed 25 very large *rvebul ey bodies, No
explanshior is aveailable,

2, Acetic,Pronionic, Malonic,Succinic,Gluteric,malic, tarteric scids
Z. Acetie,Pro ,.on&v,mutyr*" Val eric,Glycollie,Glyceric, Gluconic,Izctie and Tormic acids
L. Except formbe,ecids  Ub, Acetic orid & TForrmelichvde mordernts only central nnclenlt
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